r 



Weclaim: 



1. A pharmaceutical preparation comprising as a 
pharmaceutically active ingredient a compound wherein at least 
one of the hydrogen atoms is replaced with a deuterium atom or 
wherein at least one carbon, nitrogen or oxygen is replaced with 
a different isotope, 

and a pharmaceutically acceptable carrier therefore. 



2. The pharmaceutical preparation according to claim 1, 
wherein said compound is la member selected from the group 
consisting of anti-hypertensives, anti-hyperlipoproteinemics, 
anti-bacterials, antimalarials, analgesics, cardiac medications, 
anti-arrythmic, anti>ulcfer agents,." and anti-fungals and 
immunosuppressive a< 



3. The pharmaceutical -preparation according to claim 1, 
wherein said compound is a dihyropyridine . 



4. The -pharmaceutical preparation according claim 3, wherein 
said dihydropyridine is deuterated nifedipine having the formula 



5. The pharmaceutical preparation according to claim 4, 
wherein at least one of the mfethyl groups of said deuterated 
nifedipine is CD 3 .. 



6. The pharmaceutical preparation according to claim 4, 



and 6 of the dihydropyri 



wherein said deuterated 



having the formula 




5 wherein at least one of the/ftnethyl groups attached to position 2 



ring is substituted with CD-,. 



7. The pharmaceutical preparation according to claim 6,. 



dihydropyridine is deuterated nifedipine 
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* 



8. The pharmaceutical preparation according to claim 3, 
wherein said dihydropyridine is nifedipine, nicardipine,- 
nimodipine, nivuldipine, nisol/dipine, nitrendipine, felodipine, 
isradipine or amlodipine. 



9. The pharmaceutical ©reparation according .to claim 2, 
wherein said anti-bacterial fLs a- member selected from the group 
consisting of -ampicillin, m^thicillin, penicillin /Gd 5 , and 
penicillin V d 5 . 



10. The pharmaceuti 
10 wherein said anti-bactjeri. 



preparation according to claim 2, 
is a member selected from the group 



15 



consisting of amoxicillin/ ampicillin, bacampicillin, 
pivampicillin, piverrfcilliham, carbeniciilin, piperacillin, 

icilli/n G. 



ticarcillin and pen 



11 



Deuterate* 




ving the formula 



C9^ 



COCO. 
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12. A deuterated compouhd, wherein the compound is selected 



from the list consisting of penicillin V, penicillin G, 



ricarcillin, cloxacillin, mefchicillin, piperacillin/ cefaclor, 



cefmandole, cefazolin, cefotaxime, cefoxitin ceftazidime, 



gentamycin, tobramycin 



in, amikacin, er 



ythromycin, clindamycin, 



rifampin, minocycline, isoniazid, trimethoprim, sulfamethoxazole, 
ciprofloxacin, metronidazole, choloroquine, quinacrine, 
pyrimethamine, clotrimazole, ketoconazole, amphotericin, 
fluconazole, pentamidine, Acyclovir, guancyclovir, didanosine,-. 
foscarnet, ganciclovir, airuaxCa^iine , zalcitabine, zidovudine, 
asprin, acetominophen, iirfuprofen, indomethacin, Jcetoprofen, 
sulindac, piroxicam, imtirin, dexamethasone, prednisone,""' 
adriamycin, cisplatin,/ methotrexate, f luorouracil, 
cyclophosphamide, tamfcxifjan, \L-dopa, benztropine, propranolol, 



sotalol, atenolol, ac 



ebunolod/V isoproterenol, lidocaine , 



procainamide, quinidine, Jamie darorte-r"n if edipine, nicardipine, 
nitrendipine, diltiazLn, I verapamil, flunarizine, nit 1 J 



diiso 



pyramide, furosem. 

s, short-actin 



roglycerine, 
s, 



>m, I verapamil, flunarizine, nitroglyceri 
tide, debutamine, digoxin, ace inhibitor 
02 agonists., short-actinL nitrates , diazepam, alprazolam, 



loraze 



rates, diazepam, alprazolam, 
pam, amitriptylinel fluvoxamine, sertraline, fluoxetine, 



phenytoin, valproic acid, haloperidol, chlorpromazine, captopril,- 
hydrochlorthizide, prazosin, etidronate, misoprostil, omeprazole, 
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ranitidine, cimetadine, dimenhydrinate, cisapride, Losec, 



metaclopramide , 5-aminosalicyla 



:e, glyburide, metformin,* niacin, 



lovastatin, gemfibrazol, salbutjamol, betamethasone, teophylline, 
and cyclosporin. 



13. The pharmaceutical preparation according to claim 2, 
wherein said anti-bacterial is (a- member selected from the groups 
consisting of cloxacillin, f lucloxacillin and nafcillin. 



10 



15 



14. A method for making tjhe deuterated ' dihydropyridine of 
claim 3, said method comprising: 

dissolving a dihydropyrifline in a mixture of - 
deuterochloroform and deuterium oxide to form a solution, 

adding trif luoroace/tic anhydride and deuteroacetone to said 



solution, 



freezing and sealiig said 




within a vessel, 



heating said solution a : a temperature and for a period of 
time sufficient to deuteurate all of the hydrogen atoms at the 2 
and 6 position on said dihydropyridine, and recovering said 
deuterized dihydropyridine 



15. A deuterated dihydropyridine made by the method of claim 
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16. A pharmaceutical Reparation comprising as the active 
component, the deuterated dihydropyridine of claim 15 and a 
pharmaceutical^ acceptably carrier. 

5 17. The method according to claim 14, wherein said 

deuterized dihydropyridine' is deuterated nifedipine and "said 
method comprises : 

dissolving nifedipinj in a mixture of deuterochloroform and 



deuterium oxide to form 



.utiori, 



10 



._ adding trif luoro^cetic anhydride and deuteroacetone to said 

. / . 

ion wi 

lutidn at a temperature and for a period of 
fate all of? the hydrogen atoms at the 2 



solution, 

freezing and se^lin^ said solutio^ with a vessel, 
heating said s 
time sufficient to Aeute 



15 and 6 position on sakd nifedipine, and recovering said deuterized 



nifedipine . 



18. The method according to claim 17, said method 



comprising: 



dissolving 80 mg if nifedipine in a mixture of about 2 ml of 



i 
? 

I 
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deuterochloroform and about 0 . 5 tal of deuterium oxide to form a 
solution, 

adding about 0.2 ml of trjjfeluo race tic anhydride and 2 ml of 
deuteroacetone to said solution* and mixing therewith, 

freezing and sealing said/ solution within a vessel, 5 

•heating said solution at k temperature' of about 50° to about 
65°C for a period of time of afbout 150 to 180 hours, 

cooling said heated solution and recovering said deutrated 
nifedipine 



10 



19. A deuterated nifed^ine made of the method of claim 17. 



15 



1 preparation comprising as the active 



nif 



20. A pharmaceuti' 
component the deutera/ed nifedipine of claim 19 and a 
pharmaceutically acceptable/ carrier. 

21. A method far the £ie\tm^ hypertension in an animal 
suffering therefrom ^ompriising administering to said animal a 
therapeutically ef f eitive JamlDunt of the deuterated nifedipine of 
the formula set forth \in claim 3. 



22. A method for the prolongation of the duration of action 
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of a drug comprising, 

administering to a patient in 



need thereof a pharmaceutical 



preparation wherein the active/ ingredient th 
pharmaceologically active compound. 



ereof is a deuterated 



10 



23. A method of .detect! 
is identical and/or bioequiv 
compound comprising the step 
(a) determining the mol 
known pharmaceutical compou 

. . (b) determining the' 
pharmaceutical compound 
ratio mass spectrometry 

(c) comparing the 
detect any isotope var 
5 pharmaceutical compound 
compound. 



f? whether a pharmaceutical compound 
lent to a known pharmaceutical 
.of 

cular and isotopic structure of said 
by isotope ratio mass spectrometry, 
isotopic structure of said 
detection by isotope 




two determintions to 

/ . 

ecular structure of said 
know pharmaceutical 



24. The method accoWna f n r i ai ' m ^ . 

ouirQiLng to claim 23, further comprising 



converting said pharmaceutical compound t 
gas to an ionization sourde, 



° a gas, conveying said 



conveying a referenci 



c 

K 



I 



gas of known isotopic composition to 
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said ionization source, 



me 



asuring the abundance of at 1 



east two of "c, ."N/ and 19 0 



for said pharmaceutical, 

to thereby establish a two jr three dimensional 
determination of said pharmaceutical 



compound. 



25. A method of detecting jhe^her'a second pharmaceutical 
compound is identical and/or biie'quivalent to a known 
pharmaceutical compound comprising the : steps of 

..(a) determining the molec Jlar . and isotopic structure of sai 
• 0 know pharmaceutical compounds-isotope ratio mass spectrometry 
using formulae" from the grou& Consisting of . . , . .. . 

6 l ?C(V.)=(((» C /"C) sample/ / 3 C// 2 C) PDB) -1) X1000, 



8»KW-<W* sample) 7(^/4 standard) / W « N ) standard) x 
1000, and 5 l! 0C s ) = (('V)bOsainil e ) -<"ndr 

■) x li 



5. standard) /( l8 o"o) standard; 



are selected, 



ferein at lease two formulate 



(b) determin; 



ng the/molecular and isotopic structure of 
said second pharmaceuticia^impound by isotope ratio mass 
spectrometry using the same /formulae selected in' (a) , 

(O comparing the/results of said two determinations- to 
detect any isotope variatioi in the molecular structure of said' 
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second pharmacuetica'l compound ofrer that of the known 
pharmaceutical compound. 



26. The method according [to claim 25, wherein said formulae 
selected are 

5 6 l3 C(fc)-{-(("C/ l2 C) sample/ ( 13 cf/ 12 C) PDB) -1) X 1000, 

6 ls N{_fc)-( <* a N/ l4 N sample) -< 15 n/ 14 N standard) / ( 15 N U N) standard) x 
1000. 



27. The method according to claim' 25/ wherein said formulae 
selected are 

10 5 13 C(fc)=< ( < L3 C/ 12 C) sample/ /< 13 C/ I2 C) PDB) -1) X 1000 and 



5 l8 0(V.) = ( ( ia O/ ls O sampl/) - 



1000. 



O standajrd) / ( 18 0 1S 0) standard) x 



28. The method \acco£c£d.ng to claim 25, wherein said formulae 
selected are 

15 6 l3 C ( ( l3 C/ I2 C) sampleV ( X3 C/ 12 C) PDB) -1) X 1000, 

6 l5 N ( 15 N/ 14 N sample) /-( ls N/ l4 N standard) / ( 15 N 14 N) standard) x 1000 

and 5 ia O (&)=■■( ( 19 0/ ls O sai/ple) -( ia O/ 16 0 standard) /( Ia 0 16 0) standard) x 
1000. 
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